services and information that work collaboratively to reduce costs and waste in order to meet customers' needs (Wang & Disney, 2016; Tortorella et al., 2017) .
In contrast, when specifically considering the hospitality sector, evidence of LP application is still scarce (Vlachos & Bogdanovic, 2013) . The hospitality sector, which has shown for many years a solid growth, is currently facing a challenging scenario (Rauch et al., 2016) . The tourism and hospitality industries are considered one of the largest economic sectors worldwide, accounting for 10.4% of the global Gross Domestic Product (GDP) in 2017 and employing more than 313 million people worldwide. Particularly in Brazil, the contribution of the sector represented 7.9% of the country's GDP (World Travel & Tourism Council, 2018) , which indicates its importance for the Brazilian economic performance. However, between 2015 and 2016, hotel occupancy fell by more than 7%, overcoming the fall in Brazilian GDP in the same year and reducing revenue and profit (Jones Lang LaSalle, 2017) . Such challenging scenario has entailed the need for adopting and integrating improvement approaches to reduce operating costs and enhance service and quality (Kamar, 2014; Maria & Rodrigues, 2014) .
Among the improvement initiatives, the adoption of LP in the hospitality sector has been gaining notoriety in some cases, such as Starwood Hotels (Lancaster, 2011) . According to Fantazy et al. (2010) , hospitality sector is following the trends of other sectors, since LP implementation allows a greater understanding of customers and reinforces the development of practices that foster improvements in its supply chain (Ku et al., 2011) . Therefore, the incorporation of lean practices either within hotels or throughout their supply chain may enable the achievement of superior operational performance in this sector (Brito, 2015) , regardless its complexity level (Moysés & Moori, 2008) . However, the paucity of studies in this context undermines any further assumption (Rauch et al., 2016) .
Thus, this study aims at proposing an assessment method for the implementation level of LSC practices in hotels' supply chains. The proposed method allows to characterize LSC implementation in such an unusual context, identifying improvement opportunities and checking for discrepancies in their implementation. To achieve that, six different supply chains of four-and five-star hotels were analyzed through semi-structured interviews. Interviewees played key roles in their purchasing departments and presented large experience in the hospitality sector. Results were consolidated and for each case attributes were assigned to measure the implementation level of ten LSC practices. Furthermore, implementation scores were compared with to a perceived average importance degree in order to verify convergences and divergences between the desired and actual improvement initiatives. From the academic point of view, the applicability of lean practices coupled with the SCM in services remains an area that needs further exploration (Szpilko, 2017) . In the hospitality sector, whose literature is scarce, this study provides a more holistic approach enabling a deeper understanding of the necessary adaptation for a successful implementation (Brito, 2015; Rauch et al., 2016; Vlachos & Bogdanovic, 2013 ).
Literature review

Lean supply chain
Increased competition has generated pressure on organizational processes that occur no longer within organizations but also outside them (Vitasek et al., 2005) . As a result, competition among supply chains and their effective management will determine success (Gardiolo & Drohomeretski, 2013; Wronka, 2016) . In this sense, LSC focus on eliminating waste and adding value from suppliers to customers (Drohomeretski et al., 2012; Martínez-Jurado & Moyano-Fuentes, 2014) . Rodriguez et al. (2009, p. 2) define LSC as "[…] a business network that builds on customer value-added through improvement of supply chain performance". The flow of materials and information should be seen as something integrated in its entirety, and three main characteristics are fundamental for a LSC: (i) transparent cost structure, sharing costs between suppliers and customers in the supply chain allows the identification of problems and consequently the search for possible solutions, thus increasing the competitiveness of the chain as a whole; (ii) constant evaluation of the relationships between suppliers and customers of the chain; and (iii) focus on seeking the cause and solution of problems in a collaborative way rather than seeking guilt and apology.
To differentiate SCM from LSC, Table 1 shows both approaches and organizational practices, regarding assumptions of analysis in several organizational areas. It also presents existing differences in relation to the applied principles and practices in SCM and LSC. While SCM emphasizes costs reduction, LSC reinforces value creation and involvement of all agents in order to establish collaboration between customers and suppliers. This integration, unlike what happens in a conventional SCM, reduces the number of suppliers and increases the efficiency of these relationships by allowing greater collaboration (Drohomeretski et al., 2012) . Pérez et al. (2010) suggested a LSC model comprised by seven dimensions: (i) demand management; (ii) value definition; (iii) products and processes standardization; (iv) value chain efficiency; (v) processes indicators; (vi) partnership; and (vii) cultural change.
In terms of services, LSC implementation has been poorly addressed when compared to manufacturing (Giannakis, 2011) . One of the reasons for that may be related to the specific nature of services, undermining a more standardized approach in their supply chain (Sengupta et al., 2006; Cho et al., 2012) . Many logistics operations cannot apply to a service supply chain as well as functions and applications for storage and performance measures. Another point that is evident is the dependence of the workforce and consequently the human aspect of such an operation, adding a certain degree of complexity to the chain. Therefore, these differences must be addressed when dealing with a supply chain in service (Baltacioglu et al., 2007) . According to Sampson & Spring (2012) , the service supply chain is bidirectional because it requires customers to participate in the process. As much as service providers can prepare independently, service delivery depends on the customer. Ellram et al. (2004) , in turn, similarly established supply chain management in services as the management of information, processes, capabilities, service performance and funds from the first vendor to the end customer.
Hotels' supply chains
Studies on the LSC implementation in hotels have not followed a rapid development over the past few years (Zhang et al., 2009; Szpilko, 2017) , and neither there has been evidence of hotel organizations that have adopted its practices to improve performance (Fantazy et al., 2010; Odoom, 2012) . The research developed by Zhang et al. (2009) was one of the first ones to approach the subject in a structured manner, emphasizing the importance of LSC to the sector.
In fact, tourism supply chain was defined as a network of tourism organizations involved in different activities, from the provision of various components of tourist products and services (e.g. flights and lodging) to the distribution of the final product in a tourist destination, involving the participation of both the private and public sectors. Moreover, Xu & Gursoy (2015) proposed a definition of hotel chain supply chain as a network of organizations linked to the hospitality sector engaged in activities of providing various components of products and services necessary to the organization (e.g. food, equipment and furniture, distribution and product marketing) and customers. Thus, a hotel supply chain involves suppliers of all goods and services offered by the hotel to end customers. In addition, a hotel supply chain framework was proposed, as displayed in Figure 1 .
A hotel chain supply chain incorporates features of both manufacturing and service supply chains. For this reason, six characteristics of a hotel supply chain have been identified (Zhang et al., 2009; Xu & Gursoy, 2015) . The first one is the perishability of products and services rendered and therefore impossible to store. The second feature deals with the dependence of the presentation and interpretation of the products offered to the clients so that there is a good quality hotel and customer interaction in order to generate new demands, since the hotel industry is a highly interactive industry. The third characteristic is the inherent complexity of products and services, resulting in a higher number of suppliers. The fourth characteristic deals with the uncertainty of demand stemming mainly from two reasons: high competition and external factors, such as seasonal variations and economic performance. The fifth characteristic is the inseparability between service production and the end customer (Mithas et al., 2005) . Finally, the sixth trait involves the tradition sale of tourism service packages, making the relationship and cooperation among tourism organizations crucial (Moysés & Moori, 2008; Cho et al., 2012). 
Method
The methodological steps were divided into four parts: (i) definition and selection of the sample hotels; (ii) preparation of the semi-structured interview script; (iii) application of semi-structured interviews and consolidation of information.
The first step comprises the selection of the sample and is of paramount importance for the development of the research, since the appropriate sample allows the characterization of the population. A non-probabilistic sample type was adopted following Gil's (1991) recommendations. Therefore, certain criteria were stipulated in order to increase the homogeneity of the study same. The first criterion adopted was to restrict the approach to hotels located in a given region, since there is evidence that external factors such as local culture affect the application of lean practices (Kull et al., 2014) . The region chosen for the study was the Southeastern of Brazil, which is the richest and most economic active region in Brazil. The second criterion comprised the quality of the hotels. Only four-or five-star hotels were part of the sample due to the associated service and operational sophistication levels that are more likely to be found in this context, favoring the adoption of improvement approaches (Kamar, 2014) . In addition, such hotels are usually part of large corporate networks which present a more complex and larger supply chain, enriching the analysis. The last criterion taken into consideration was the time of existence of the hotel; a minimum of five years old was required in order to allow the achievement of a certain management maturity level (Moreira, 2012) . Selection of possible hotels to compose the study sample was carried out through an initial email contacting their corresponding purchasing departments coordinator. Such initial contact aimed at knowing a little more about the hotel supply chain and, in cases where interest and availability from the hotel were noticed, scheduling the subsequent interview. In total, 28 hotels that met the selection criteria were contacted and six of them indicated interest in participating into the research, resulting in a conversion rate of 21.4%. Respondents' and hotels' characteristics are presented in Table 2 . Further, as all hotels presented more than 10 years of operation and an annual average occupation rate above 57%, they were all deemed as solid organizations whose supply chains traits fit in our research. The semi-structured interview, step (iii), was then carried out with hotel employees that had at least one year of experience and played a leadership role in the hotel supply chain or some equivalent management position to ensure sufficient knowledge on the demanded information. Interviews were carried out during six visits to the selected hotels during the period of September and October 2018; each interview varied from 45 to 75 minutes.
In addition, to consolidate and analyze information both practices and hotels' supply chains were ranked based upon their importance scores. Such scores represented the implementation level of a given LSC practice or within a certain hotel supply chain, respectively, and they were obtained by: 
where: A = total number of items evaluated; B = number of items whose application was extremely poor (EPA); C = number of items whose application was poor (PA); D = number of items whose application was moderate (MA); and E = number of items whose application was full (FA).
These implementation scores enabled ranking all hotels' supply chains and LSC practices, which were then compared with the associated importance degree to verify further improvement opportunities through analysis of the discrepancies between them. Finally, it is noteworthy that Likert scales are a way for participants to respond to a question with a level of agreement, disagreement, satisfaction, and so on. Although these scales are technically ordinal in that they consist of a series of ordered categories, there are several authors who have researched this trait of Likert type data, and have found consistent support for the use of these variables as approximately continuous. Our rationale was centered on the fact that Likert, or ordinal variables with five or
Step (ii) details the applied script for the semi-structured interviews in the hotels previously selected in step (i). This script should be organized in a way to capture the complexity of the qualitative research and to facilitate the comprehension of the perspective and reality of the hotel supply chain under study. Thus, the interview script was designed in such a way as to allow the interviewer some freedom in asking the questions in order to investigate in the best possible way and according to his own judgment the need to delve into certain points that may be raised by the interviewee (Tortorella et al., 2019) . It was divided into three parts. The first one asked about information on the profile of the hotel and respondents. The second part brings, as an orientation to the interviewer, some questions regarding the adoption level of LSC practices in the respondent's hotel supply chain (see Appendix A). The examined LSC practices emerged from the combination between indications from Martínez-Jurado & Moyano-Fuentes (2014) and Wronka (2016) , which are displayed in Table 1 . Such practices were assessed according to the attributes proposed by Saurin & Ferreira (2008) and displayed in Table 3 . The third part of the script fostered a reflection on the interviewee with the objective of capturing the importance that each one of the LSC practices has for the hospitality sector as a whole according to their experiences. A 10-point scale was used to assess the importance degree of each item, in which 0 denoted 'no importance' and 10 represented 'maximum importance' (Welliandre & Alexandre, 2003) . It is noteworthy that Likert scales are a way for participants to respond to a question with a level of agreement, disagreement, satisfaction, and so on. Although these scales are technically ordinal in that they consist of a series of ordered categories, there are several authors who have researched this trait of Likert type data, and have found consistent support for the use of these variables as approximately continuous. Our rationale was centered on the fact that Likert, or ordinal variables with five or more categories can often be used as continuous without any harm to the analysis you plan to use them in (Johnson & Creech, 1983; Norman, 2010; Sullivan & Artino Junior, 2013; Zumbo & Zimmerman, 1993) . Thus, we considered LSC practices as ordinal approximations of continuous variables. A pre-test of the proposed script was performed with 2 academicians, who indicated a few improvements mainly concerning the statements and questions on its second part. First, from a hotel supply chain perspective, overall scores presented a low variation (coefficient of variation=22.6%) among the studied cases. Case 4 achieved the highest score (6.75), indicating a 'full application' of lsc 1 (collaborative relationship based upon mutual trust and commitment), lsc 3 (few supply sources) and lsc 6 (selection criteria based upon suppliers' capacity, value-added and background); while Case 1 presented the lowest score (3.25) indicating a 'full application' only for lsc 1 and 'not existent' for five LSC practices. Moreover, comparing interviews from both cases, the greatest difference emerged from the implementation level of practice lsc 6 , which seems to be more extensively and holistically applied in Case 4 . more categories can often be used as continuous without any harm to the analysis you plan to use them in (Johnson & Creech, 1983; Norman, 2010; Sullivan & Artino Junior, 2013; Zumbo & Zimmerman, 1993) . Thus, we considered LSC practices as ordinal approximations of continuous variables.
Results
From the interviews performed with each purchasing department coordinator, hotels' contexts were understood and relationships with suppliers/customers outlined. Table 4 shows the adoption levels and scores for each LSC practice embraced in the interviews and the corresponding scores for hotels' supply chains. Additionally, the average interviewees' perception regarding the degree of importance of each LSC practice for their hotel supply chain is displayed. This result allowed to verify the agreement level between practices actually implemented and the ones considered more relevant. Practice lsc 3 was the one whose implementation level seems to be the highest (score=8.33) across the assessed hotels' supply chains. Based upon the recommendations obtained from interviews, a low number of supply sources was considered up to 30 different suppliers. Further, the number of suppliers per item was taken into account to better understand the set of suppliers with greater proximity between with the studied hotels. Thus, hotels with up to 30 suppliers and predominantly one supplier per item were rated as 'full application' (FA). The number of suppliers within the study sample ranged from 25 to 70 per hotel, except one case that affirmed to have more than 70 suppliers. This practice is aligned with the concept of kyoryoku kai, which denotes any suppliers' association that enhance lateral communication. This concept was extensively applied in Japan at Toyota' supply chain, which was represented by a group of its most important suppliers working jointly to develop more efficient supply methods with a base line aim of reducing costs (Hines, 1998; Tortorella et al., 2017) . Thus, a reduced number of suppliers may reinforce such association allowing a closer relationship. However, its low importance degree (6.67) might indicate that this association can occur unintentionally throughout hotels' supply chains.
On the other hand, practice lsc 9 (cooperative problem-solving with constant feedbacks) received the highest average importance degree. This practice is related to structured and scientific approaches to address supply chain issues and promote continuous improvement through a robust learning process (Spear & Bowen, 1999; Spear, 2008; Shook, 2009 ). All interviewees understand that this practice has a vital importance for the development of hotels' supply chains. Nevertheless, its actual implementation was only evidenced in Case 4 and Case 6 as a poor and moderate application, respectively. In fact, most interviewees have similarly argued that whenever problems related to their suppliers are identified, suppliers would collect the damaged or nonconforming material substituting it by a new one. In this sense, hotels have minimum visibility of how supplier issues were analyzed and addressed, assuming a passive and low-cooperative posture towards problems.
It is noteworthy that, out of the ten LSC practices listed, lsc 5 (kanban with suppliers) and lsc 8 (suppliers adopt quality techniques) were indicated as 'not existent' in all studied cases. Regarding lsc 5 , the closest evidence of any inventory control practice was a limited utilization of Enterprise Resource Planning (ERP) in only one case for simply purchasing of products. Although interviewees indicated a lack of its application, all of them demonstrated great interest on its benefits. This can be noticed by the relatively high average degree of importance attributed to this practice (7.50). Similarly, despite the fact that interviewees acknowledge the importance degree of practice lsc 8 (7.92), none of the hotels performed any kind of quality control/inspection when receiving materials of any nature. Only one case claimed a specific initiative of keeping track of temperatures under which food was supplied. Overall, the lack of adoption of these LSC practices together with the perceived degree of importance suggest that both material management and quality control still have much potential for improvement in the hospitality sector.
In turn, some LSC practices presented similar scores for their implementation and average importance degree. Practice lsc 2 (low vertical integration), for instance, showed an implementation score of 7.92 and an average importance degree of 8.33. This result suggests that hotels have been consciously investing implementation efforts to minimize activities that are not part of their core businesses. In fact, interviewees have mostly mentioned that there is a strong strategic focus on developing services that can actually differentiate the hotel from its competitors. Services and/or products that might not originate such competitiveness increment have been delegated to suppliers or outsourced with partners, reducing costs and favoring quality enhancement. These findings somewhat converge to indications from Wirtz et al. (2015) and Cusumano et al. (2015) , which argue that services organizations are more likely to obtain significant financial and operational advantages if they specialize in certain aspects of the provided service and develop key partners that complement and share the remaining ones.
Conclusions
This study aimed at assessing the implementation level of LSC practices in hotels' supply chains. The proposed method allowed to verify the extension in which LSC practices are being implemented in the hospitality sector, identifying improvement opportunities and grasping their maturity in such context. Contributions of this research are relevant for both academicians and practitioners.
First, in theoretical terms, this research contributed to the body of knowledge on LSC since it approaches a scarcely addressed supply chain context, such as the hospitality sector. Furthermore, through the case studies investigation, we provided evidence on how lean principles are being disseminated into this sector suggesting that some practices are intuitively adopted despite the existence of an intentional supply chain strategy. On the other hand, the potential for developing and improving such supply chain is still unknown, since no evidence of implementation was observed for a few LSC practices. This fact suggests that there may exist benefits and hidden challenges that neither academia nor organizations are aware of, especially if we consider the integration of those practices with novel digital technologies raised by the Fourth Industrial Revolution.
As for practical contributions, this work provided managers and organizations evidence that LSC practices are feasible of implementation in the hospitality sector, although some level of adaptation may be required. Additionally, it unfolds the distance between the desired (denoted as importance degree) and the actual implementation level of improvement initiatives in hotels' supply chains. Such results raise managers attention to strategic improvement efforts that may need to be redirected in order to enhance hotels' supply chains. This fact is especially true when considering aspects related to quality control and material management across the hospitality sector. An increased awareness level on this issue can motivate further initiatives that might catalyze the development of such an economically important supply chain.
It is also necessary to highlight the limitations of this study. The first limitation is related to the delimitation of the sample. Because it involves only four-and five-star hotels, results presented here should not be generalized to hotels with lower quality ratings. In addition, the reduced sample size (n=6) undermines further statistical inferences that could add robustness to our findings. Therefore, future studies could not only increase sample size, but also diversify its composition in order to check for specific contexts within the hospitality sector itself that can affect LSC implementation. Overall, much still needs to be deepened in terms of lean implementation, especially when considering a mix of services and goods such as hospitality sector. Hence, the continued investigation of this theme may raise complementary insights that will impact the way these organizations and their corresponding supply chains are currently managed. Finally, it is worth mentioning that the comparison between average importance degree and the scores of practices implementations features a methodological limitation of our study, since each analysis is performed using different scales. Thus, we envision that future studies with larger sample sizes could also perform more robust statistical analysis to examine the implementation level of LSC practices in hotels' supply chains, and possibly verify their association with operational performance metrics.
